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±fBv h y ^ >^ ©Site tt, A:dM# b feit««ffl =Jr ^ *^tgi:t e> ti, 
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±m:^cm 1 tt> r e ^mm^t ^ ^ ;^ ^ u > ^ 

CD^f=L'fbtt^lM^£i:|g:^J^C•^V^TJ «^«#iiM^^^:5:l&(A) , vol.J75-A, no.7, 
pp. 1207-12 15, July 1992.-??^^, 

(Dmm--mmm^mi^^^^ri m^mmmm^^m:icua) ,yo\.j78-k, noii,pp 

.1475-1484, Nov. 1995. 7?^^, 

±fai:ifiR3li, R. Islam, Y. Miyanaga, and K. Tochinai, FMulti-cluste 
ring network for data classification system j lEICE Trans. Fundamentals, 
VO1.E80-A, no. 9, pp. 1647-1654, Sep. 19Q7.V 

±fB:S:fj4 li, M. Konda, T. Shibata, and T. Qhmi, TNeuron-MOS correla 
tor based on Manhattan distance computation for event recognition hardwa 
rej IEEE International Symposium on Circuit and Systems, vol.4, Atlanta 
, USA, pp. 217-220, May 1996. •V$>''). 

±M:^M5it. U. Cilingiroglu and D.Y. Aksin, FA 4-transistor euclide 
an distance cell for analog classifiers j IEEE International Symposium o 
n Circuits and Systems, vol.1, California, USA, pp. 84-87, May 1998. "^feS 
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M O S F E T (C m -5 S: L T m^6( ;g m b fc «mM ^ T ^ 9 
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_ J 0 JR« <0 



(vowel)-e^Sa. i. u. e. o CD 5 oOW^^ISS^^^i^&^WC bT^T 

X>/<D-^ (envelope) ^SlCjcUX-^^ h;i.^*&lC^/t. bf.«l5C 
|||-fi#label:/a/,/i/,/u/,/e/,/o/ 
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vhU^;^.S:■^^:^^c«^t$:b"CV^So I^HJC^VNTli, Mi^mm^ (Similarity 

MO s F E T^ic J: »j=^^$4x^o mumm^(DAtnm^^i^i^^^^-^^^'^^ 

^*^CVhU^>^ (C-matrix) ICAiJ^tl, fi«5^#J:tmWi:iEAWJ*^^f fetl'S 

o 

[0 0 18] 

|ff|B(Z)j:e>lC5o(3D«W (a. i. u, e. o) (DUM^n^m^. Z<Dmm 

mcDmu^m^^mmiri^^^^y^^^^y^:^^ i i-xmpii, 30x1 6M*^ 

fc3 O^TC®^^ h;L'A^e>'&'&A:dM^Vinl f^vM.Vin30i:$tl, ^tl^tl© 
Ai^J-fg^Vinl ;&vM.Vin307!)^^J^|6llcM^e>4xfel SM-focDy^^y ^Ji^^V ^ 

^^'MT^J^fi^^tl-Sffi^M^Vslf^bVAVsmli, Vsl^bVAVsie a)<fce)lCl 6 
[0 0 19] 

nil. 5o(D##(a, i. u, e. o) ICMfS b fc 5 ^Jil. iti? ^ ^ ^> ^ 
[ 0. 0 2 0 ] 

SFET©^&'f^MS05^^M*^^$tn:v^S. -zL-D>MOSFETli, MO 
SFET(7)^-h*^nM(Z)A;^J*^^*T'^^LTV>So -rL-n>MOSFET 

oDift'f^iESii^ tir^^(DAtnzY i (i = i. 2. • • n).$:Anx., ;^>r 
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^-V^^y-^'^. A*«ffiS:Vi' (1 = 1, 2, • • n) {C^fb^itS 
. 3(3!)^MOS FET(3D>5f- h^C*^:ft^5m^^*> ri^^ 5 (Z) J: ^C;&oT^^So 
[0 0 2 1] 

Call li, >f- hlcfrtVNTV^^^TCD^Mc^^niFfe^o 
[0 0 2 2] 

^d-t?, r(5D||^6MIHIS&^?MV^TV^SMO S F E T(Z)S*#'Kli?S^C0ji V "^fe 
^„ Vthn <Vgsn <Vdsn + V thn (7)ffiH^Ci3V^T, n 5^ ^ > ;i/MM O S F 

[0 0 2 3] 
[^6] 

idsn = (Vim — Vthn)^ 

[0 0 2 4] 

pf'^>:^^;i/MMO S F E Tli, Vdsp +Vthp >Vgsp ^C^V^ 

[0 0 2 5] 
[^7] 



[0 0 2 6] 

tufH^C6;5ttJfiC7 ICfeVNT, Vgsn,Vdsn,Vthn,K Pn, I dsn 
tin ^ Y > ;i/MM O SFET®>!f-h-V-X Sffi, K b >r > - V - >^ ia« 

-So Vgsp,Vdsp,V thp,KPp, Idsp p > :^^;i/MMO S F E T (©>5f - h - 
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>^;i/MMo s F ET <Dmmmm^m^^t>'&rm^mi:tfn-t^. 
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rcDHig^Jias&ii, p?iJc7cA:tr'<^ h;i/y = (yi. y2, • • - , yp) 

i^^^^-y^^ h;i/x i = (x i 1, X i 2, • • • . x i p) t.(D^m^^i^ 
[0 0 2 8] 

±l3/<^ h;i/y iix i li, #^cMISS4^^v^;?)^ 0 2 5 5 ©^©^ISCii-t 
So 3®||J6M'??li> 2M(Drin-n >MO S F ETIC J: U 1 ?:?C7C^S:ft^"tS 
o j#S0D-rL-n>MOSFET#liif-^e>=feClij . C2ij , C 3 (7)^*5: 
Clij aiC2ij tt, h;i/x i® j#B(©fiKi^xijS:MV^T, 

[0 0 2 9] 
[^8] 

C^iy : C?a<j< =Xij : 265 - aJij 
[0 0 3 0] 

C3 li, n5^^>':^;i/MMO S F E T® b^V^'fB«JE^C^/^^$•ti:T, r^^9(Z) 

[0 0 3 1 ] 
[^9] 

<^' = ^-"^ 

fefe'U Call li, t&IB^S i:|^^lC>!f- htC#VATV\S^T<Z)^*(;)ftIT'^ 

So 

[0 0 3 2], 
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[0 0 3 3] 

C^i 0] 

[0 0 3 4] 

=L=L-U>MOSFETM(Dmtt (KU>r» it. ^To:&*^oTi3 U, 

& ^ l:r T V ^ -5 (Z) T% ft#iii|is lHliS& (^>MK A:^ ® S& V b i as ^ M «^ IZU t^n^ 

„ O^y, ?imJiiPiiai?&li> ^mXiJ (-) lC-^;te>nfe«^Vbiasi:, 

A:tr ( + ) fiDH^, o*ytt-3.-n>MOSFET®Ki^-r>i:p5^^>^>'^ 

S FETSrl&foMi^T'l&f^^-B:, p >:^^;i/MMO S F E T SrlSJ^fligc 
T'lftf^ ^ it S cfc ^ J&i&f^^# S 3 il ^ o ' 
[0 0 3 5] 

tlTVN-5)o ^6 (a) li^U^^-^:;^-9--f (pre-charge cycle) $:^L, 7 

^-n >MO S F E T(Z)^-^712/^ Clij i:C2ij fClj:A:^«i± V ini j*^#fc$&$ 
tl, dp^/^t/^C3 ICliO V;()^^^$tl-5o rtlJC^LT, n >M 

OS FET(?!)^^A>>^Clij lCttVdd*^«|&S tl, C2ij i:C3 ICliOV^^^ 

[0 0 3 6] 

0 6 (b) Itm^Mf^ (execute) at JiiB:7 n -7^ >f > - h 
V%5n5^^>^;VMMOS FET§:;r7^;^miCbT^-VA°i/^C3 ICliVdd?:^ 

)^^-5<, ^(Dmwmmiz. mmtitmz:^m<D-=i.-'ViyMosFET(D^^j-^ 

^>^Clij i:C2ij lCliAiJ«ffiVinij*^^.$&$tl^. ZiMZMLX. 
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rL-n:/MOSFETC!)^-YA°i^^Clij iCli Vdd^t^^^ C2ij iZltOY 
iim^^tX'^" i2;n^®£:&(Z)-rL-D>MOSFET®^-h-V 
->c.^mmVgsn(left),Vgsn(right)lj:, ttftS^ 5 ICfulB^ 8 , ^9SLtJ^5S:lO 

[0 0 3 7] 
C^l 1] 

Vgpn(left) = Vihn " ^ 255 

[0 0 3 8] 
[^1 2] 

VgBn(right) = Vthn + ^ 256 
[0 0 3 9] 



[0 0 4 0] 
[^13] 



r _ 
''dan ~~ 2 



h«jE*Wbias+Vthn ^M^^M^. - ^l- >MO S F E T l±^?^M 
[0 0 4 1] 

06 (a) i: (b) tc5^1-J:e);Q;A:dM#Vinij©i»ySI;ili, ltfia®3®>^ 
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[0 0 4 2] 

S FETOKl^-f ^StJSli^'^Tp^^^^^VMMO S F E T ICgStlS Zl il ICjSc 

>MOSFET(DFl^^>«Sf£CZ)fD-e&-5*^^> ^1 4*^#e>tlSo 
[0 0 4 3] 



[0 0 4 4] 

rr-e, p^A'>:^^;i'MMOSFETCDFl/>f >lCSgt-t^tlSS«SSlo ti> 
&IS$>&V^i^|^^bTV^So p5^-v>^;i/MMOSFETiCtt?tWitfMlHl 

[0 0 4 5] 

;i/M(D^iftMOS FETM5 i:M7©Fl/>r>lCtt, h^^-?^MJCStl 
fep^^>^;i/MMO S FETM4 i:M 6 *^ e>J5;'5:&^HfllIi2&*^^t-t ^tl. ±IHM 
OSFETM5i:M7 (D^Mg^M^ tlfc V - X IC tt, m'^nm^^u^ n^^y-^ 
)\,^(Dm.mMMO S F E TM 8 iS^mil^t\>^o ±mmMMO SFETM7(^)KI/ 

>^yii^^mht\.^m±m'^\t. v^^y%)\^mo^mmAos¥Ei:Mi lo^- 

htC^X.^.n-Sc z:cDiti|iIMOSFETMl lC^Kl/>f>lCtt, n^-V ^^^^^VM 

(DaSfsiiMOS FETMi 2*'^:fe#i:bTgSi-t^n^o 



[^14] 
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[0 0 4 6] 

3©iii|iaMOS FETMl 1 CO K U-f xi^^y%)\/^(DV -T^V it 

n'7m:^jMOS FETM9, Ml 3 iStt^M 1 5®>?f- h lC^jilC#^|&$ *lS„ Z. 
tLe>y->?.:7 3tn':^m:^MO S F E TM9. M l 32SttJ^M l 5CDV->^lCli. n 
^•V>:^;i/M(Z)«S^i^vMO S F E TM 1 0, Ml 4 ^t>*M 1 6 7!)^:^#i: LT^l^t 
J:IH3ocDy-:;^.7:tn'7m:^JiaS&tt, -?-ti-?tiA^m^6^lC:$}-^$ 4X7^1 
ffi:^J^#?:?^l!fe-t'5%(©Tfe»;. -e®e>"^® 1 0(DffiidMO S FETM9<DV- 
7.mtl\%. ffiPsMOS FETMl 1 ®!liMiai^$:^^b, «M ^ ^ A ^ 

c i^-^g^^^ns. • - ' 

[0 0 4 7] 

J^y 2O(0aj:^jM0S FETtt, m:d5g^OUTl, O U T 2 tCg^^Stl. # 
^Cf^I|5S$4^^V^*^\ ffiijj^^^OUT 1 li, tafH© J: ^ Jcna.-n >MO S F E T 
(Z) Kl/-r P^-V>:^;i/^MO S F E T(7) K U-T > ^ ©g^M^' - K(©«fi:*^^ 

[0 0 4 8] 
[0 0 4 9] 



[^15] 
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[^16] 




1 r* > 0 
0 rt < 0 



(t = l,2,...,n) 



[0 0 5 1] 

3-"^, s= (si , s2 , • • sm)"^ li, ^j^i)^iE(Dj&(Dmik7iAi]^ 

T 

^ zt linr;>C7C®miJ'<^ h;i/z = (z l , z2 , • • • , Zn) 

CVhU^>^tClimM®Jti«^^Ai/^*^feU, ^MCcmpi (1=1, 2 
[0 0 5 2] 



[0 0 5 3] 
[^18] 

[0 0 5 4] 

^r-e, T'lf^yjv-JVizm^^. ^i7(Z)Co nmMoMA^mx^. Ctt^TIB 

iKDmff^co xc&.±<Dm^\tco ^mmi^^j^<r^<. mzuk^iQx-itm^ 

[0 0 5 5] 



[^17] 




[^19] 




0 Wmlni > 0 
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[0 0 5 6] 

■e(Dffi(Z)=^^A*S/^Cti (t = l, 2, • • n) (i = l, 2, • • •, 

[0 0 5 7] 
[^2 0] 

Cti = CtUe* + Ccmpi 

[0 0 5 8] 

S/^Cdumt (t=0, 1, 2, • • n) ^M^i^o 
[0 0 5 9] 

^lCbT^T(DA:d«ffi$:0 VCbT, ^D-t^-T > ^ 7 - K<0«fe?: 0 VIC^ 
,j^^>-.:;-^So mz. ^WX^^Vtc^^iZ, MOSFETS:;4->'4^MlCbTy 

-eCD^^^ti^tlAiJfi^^ s i lCit«»I$-&fcA:t7«JE V in 

i &in;i-&i:Jtic7a-7^'f >^?V - F<Z)«fi^tir:k^2 i o^oizf^i).- t #@ 

[0 0 6 0] 
[^21] 

Vcmp — ^ 

OauM 

[0 0 6 1] 
[^2 2] 

, . nil g«>«^ni + J2Zl <^«np<T^ni 
[0 0 6 2] 

Vcmp <Vt iU, r^^2 3^^^f4^i:^U, 3.tlliB&lH^l 
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[0 0 6 3] 
[^2 3] 
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[0 0 6 4] 

??C5t:^^h;WT'#il^S: 1*^^2 5 5 *T'®lfm^C*.i?)fc%)(Z)?:ffiV^7£:o 

Z(Dm^(Dmm\mmmSKi3\>^X. p = 3 0, in=15. n=5i:^o 

fee 

[0 0 6 5] 

HI OlCli, ttfSa(D<J:e)lC5o(Z)»W (a, i, u, e, o) (DUM^no^ 
-^®^^:^^U>^»(7)^>:/^-MiCiij (Z)^*^B (f F) (Z)M*^5^StiT 

V^So ^«C2ij li, C2ij = 2 5 5 -Clij {Cj:U#«?)So 7 - F#^li. 15 
[0 0 6 6] 

HllJCli, BuSH<Di:e)lC5o(Z)«W (a, i, u, e, o) (DUM.^^'^m 

^(D^Kvyifmom^<D^m'i^^tc'7hv^^<DmA (f f) <Dmt>^^^-^n 

[0 0 6 7] 

^LT, 5^(?D«#(a, i, u, e, o) A;fJ b ^ ^ l^- ^> 3 > 

e)Jtfi7n-7^'f >^^>^- F®«e^*^a^StlTV^So A:^3lCa, i, u, e, o 

- ^ ^^V- K0D«^*^1«<^^'J> «J£i:b^IlII?&lCj:UA^ U^)V<Dmtim^y 

1 6 miiE# 2001-30837 7. 0 
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out33()^m:^StlSo 
[0 0 6 8] 

U^^M^^fiKl^T, 5o(D#W (a, i, u, e, o) ^ 

e, o(DmKm')MLXAt}ir^t. iHtlout" a", out" i " :out 
" u". " e", out" o" (5DjlilCffi:^3StlSo m^it. ^WT'^bfeA:^JX 
$:e i: Lfc^^tCli, ai;^out" a"'-out" o"li. 0, 0, 0, 1 

[0 0 6 9] 

rL-n>MOSFETli5A;(ji:b.^^^-^>t.®40(7)^^^N°i/^til : 2 : 4 

Z^^tf-eMbfe^^^y/ffi^li^ 5 3 7, 0 0 0 /im^ i::&ofco 
[0 0 7 0] 

^z;^ jm^xa^mt^^n-ofco mtmtJ\-' :^r$mnm(DYer nog- h 

tfVtz., ZCDt^mbt^Mmit. 1 9, 5 1 6,. 0 0 0 MHi^ ii^ofeo Zltl?) 

SrflgvN^rhlCj: 1/3 6(Z)®^M/h*^nrtgi:'Seofeo 
[0 0 7 1] 

[0 0 7 2] 

17 aill#2 0 0 1 - 3 0 8 3 7 7 0 
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FETOL^v^-fBrnffivthn , vthp ^immmmiz.i5\i^x a = o. iv, 

yyt.ny^'^ -my y(.KPn . KPpS:a = l 0 %-e-eti-?ri5fi5ibfeA^^ 

[0 0 7 3] 

mM-i^^M^tl 0SS®MO S FETT*^ltUTV^T> Zltltt/h^ V^®^lC 
J(X*oTV^T^^^O^*'!/J^$V^i:>^K^L, Vthn , Vthp , KPn, KPp(Dffi 
$:-m^*?)T, ^(Z)M^±tiIiSllIii^(Z)tfi(Z)MO S F E T«3<Dflt$:MV^fco ^-VA' 
^^^tif^if ^f >;i/-;i/®MPICJ: -5«:/jN^*$: 1 4 f F, f F L 

■r^tfbTV>-5A^ ^4{CH^^< a = 1 f FcD^J-^T'^-ffcS-Br^^io 34x8)0)^ 
"a. i. u, e. o " 1 $I<Z)7^- ^Jf §: A:d 3 0 ©(D^^t^:*;!/ 

[0 0 7 4] 
[0 0 7 5] 

LX±m-=L-uyMO S F ETSrMVNfe^^;^^ U ^^J^M^C-^h U 

mxjx.(D^^ h )\^\%±mmz.Pkmx-&^) . ^=yy.9')y^'m(DK±^^is^±n< 
7&So ^z.x. 9^7.9')y^m^mm.mmz.6^n\^^ ^i[\^t\.\zMm\^xK± 

[0 0 7 6] 
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ti(7)r^5tiicmbT2M(7)-3.-n>MOS FETtcj:*; I ^kjxi^^tmi^^ m 
[®i] 

[02] - 

[0 3] 

[04] 
[05] 

Zl(D^W^C«V^?>tlS-:l-^ >MO S F E T(Di&f^MSI©iJi^0't'&S. 
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